might nevertheless have purchase on government objectives (Davies et al., 2000; Walker, 2001 Walker, , 2004 . There is often uncertainty about the precision of the impact estimates of policy interventions on job entries (and exits) due both to inadequate control, and to the essentially artifi cial nature of the counterfactual (the situation that would obtain in the absence of the intervention) (Barnes et al., 2003; Pawson, 2002a; Pitcher, 2002) . This problem is particularly severe when the anticipated impact of policy is likely to be small, as is often the case when polices are targeted on groups that are very disadvantaged with respect to the labour market (Walker, 2001) . Traditional evaluation is time-consuming and is also beginning to confront major problems of congestion: there are simply too many evaluations in the fi eld with reduced scope for effective control.
In this new context, a set of radical ideas is being discussed within government circles that might impact on traditional modes of evaluation (Calverley, 2004; Sheppard, 2005a; Sheppard and Jenkins, 2004) . These ideas are loosely based on the concept of entropy, a term from thermodynamics that describes the state of disorder that results from the irreversible degradation of energy from a more to a less usable form, and its application elsewhere in the social sciences. When applied to labour market evaluation, ideas associated with entropy suggest an approach that differs radically from that inherent in British government and traditional 'positivistic' evaluation. Entropy differs, too, from realist evaluation and constructivism in that it is more explicit in its presumptions about how the world works. It draws attention to the nested nature of social institutions and the importance of the relationships between them. It integrates explanation with the measurement of outcomes, stressing the importance of intermediary outcomes and feedback loops. It emphasizes the need for evaluations to be simultaneously conducted at different institutional levels and from different perspectives. It stresses the diverse goals, intentionality and adaptability of individuals and institutions, presumes that outcomes are contingent on history, location and circumstance, views complexity as inherent in reality and explanation, and suggests a move from deterministic causation towards probabilistic understanding.
With a view to engaging the wider evaluation community in this debate, the origins and application of entropy are briefl y discussed before speculating on how entropy-based evaluation might differ from other approaches to evaluating labour market interventions.
The Concept of Entropy
The concept of entropy derives from physics and the Second Law of Thermodynamics. While the First Law of Thermodynamics asserts that energy cannot be destroyed, with the result that the quantity of energy in the universe remains constant for all time, the Second Law declares that the quality of energy nevertheless degrades irreversibly. From the First Law it follows that the various forms of energy (chemical, electrical, mechanical, nuclear, radiant and thermal) are equivalent and can be transformed into each other. Heat and energy are therefore one and the same. According to the Second Law, organized energy that is available to be used to perform mechanical work tends towards disorder and, as heat, ceases to be available to carry out work. While organized energy can be completely converted into heat, heat cannot be converted back into different forms of energy without the addition of further energy. Entropy is a measure of unavailable energy and in isolated systems tends to increase to the maximum possible level.
Of course, real-world systems are seldom isolated but usually open with permeable boundaries. Many systems are complex and comprised of component systems, some of which may be nested within others in a hierarchical fashion. The change in entropy of an open system is the sum of two components: that due to irreversible processes within the system (internal), and that attributable to exchanges in energy 1 between the system and its environment (external). The effect of external processes can be to add to the entropy of the system or to reduce it at the expense of the environment, with the result that the system's net entropy may actually increase over time (Nicolis and Prigogine, 1977) . It is therefore possible for open systems, unlike closed ones, to increase in order and to move away from the equilibrium state characterized by maximum entropy. Living systems, plants and animals, exemplify this process, importing low entropy from the environment and exporting high entropy waste. Far-from-equilibrium systems are said to have low entropy but high exergy, a measure of the quality of energy.
Systems that are open, complex and ordered are sometimes termed 'dissipative structures' to distinguish them from equilibrium structures, since it is their nonequilibrium that provides the source of their order (Prigogine and Stengers, 1984) . Dissipative structures are also teleological in the sense that processes of cause and effect have ends or goals: self-maintenance and development. Complex systems tend to be hierarchical in form, comprised of subsystems, termed holons (Koestler, 1969) , which have their own ends or roles within the wider system. Holons may themselves be comprised of further holons. Each holon is interdependent on other holons in the system and linked to them by 'feedback loops in which outcomes of processes at . . . lower levels are the inputs [for] higher levels, and higher levels impose boundary conditions on . . . lower levels' (RamosMartin, 2003: 50) . Autopoiesis is the process by which complex systems reproduce themselves through the mechanism of autocatalysis that entails particular system components facilitating the production of other components similar to themselves. Examples of autopoiesis include sexual reproduction in a population and, by analogy in economic systems, information technology (IT) being used in the production of IT components.
The interdependency, of course, dissipates energy. Some goes to maintenance and growth or increasing complexity of the system, and some to maintaining conditions suitable for its continuing functioning. This energy is derived from the environment of each holon in a process that converts primary energy into available energy (a loop that is sometimes called a hypercycle [Ulanowicz, 1986] (Kay et al., 1999) . When a system or holon is stable, most of the system's energy is consumed in its own maintenance and in increasing effi ciency. At such times, system parameters may remain stable and it may be possible for an observer successfully to predict future states. However, once a system develops to move beyond a critical distance from equilibrium, it becomes unstable and liable to change abruptly, 'fl ip', moving towards a new meta-stable state. In this sense, complex, far-from-equilibrium, open systems are non-linear or noncontinuous. However, the set of meta-stable states to which a system may fl ip is limited by the system's past trajectory that will have closed alternative paths of evolution, a phenomenon called 'path dependency'. Path dependency serves to emphasize the importance of history and also marks the direction of time (Haken and Knyazeva, 2000) .
Entropy, then, is an inherent characteristic of the universe, the outcome of the process by which the quality or usability of energy irreversibly degrades and thereby imposes the direction of time on all existence. Although not directly observable, entropy is susceptible to mathematical description, allowing predictions based on the Second Law of Thermodynamics to be precisely formulated and subject to empirical test. Moreover, the existence and evolution of complex ordered lifeforms that initially seems to be at odds with increasing entropy can be explained by the existence of complex open systems that absorb low-entropy energy from their environments and return it in the spent form of high-entropy, less usable energy.
Applications of Entropy
The impact of entropy on intellectual thought has not been confi ned to physics. In information science, entropy is used as a probabilistic measure of uncertainty or ignorance, while information is a measure of reduction in that uncertainty (Heylighen and Joslyn, 2001a; Shannon, 1948) . A similar concept is employed in cybernetics, although in this literature entropy and information are often linked to ideas of variety and constraint (Mindell et al., 2003) . By reducing variety, defi ned as the number of possible states that a system can have, constraints are said to lessen the 'freedom' that is available to a system, to increase the probability of knowing what state a system is in, and thereby to reduce entropy (uncertainty) while increasing information (Heylighen and Joslyn, 2001b: 1) .
In distribution studies, entropy has been employed as a measure of equality using the following logic (Cowell, 2003; Frenken, 2004; Theil, 1967) . If, following cybernetics, entropy is defi ned as uncertainty, then uncertainty is reduced by adding order. Order implies structure and hierarchy and hierarchy implies inequality. Inequality is more ordered than equality, and therefore high entropy equates with high equality and low entropy with inequality. This sequence of argument is evident in the following equation in which p i stands for the income share of individual i. When all individuals receive the same income, there is complete equality and maximum entropy log 2 (n), and when one individual receives all income, complete inequality and zero entropy prevail (see Equation 1).
A particularly useful property of this second measure is that it can be decomposed to identify the contribution made by constituent parts of the system (or sections of the population) to the overall level of entropy. To obtain Theil's measure of income inequality, entropy H can be subtracted from maximum entropy (Frenken, 2003) , as in Equation 2. log log 2
Entropy has also been used to critique neo-classical economics. The classical economics of Adam Smith's time was largely fashioned on the analogy of the then current mechanics (Jaynes, 1991) . Of central importance was the concept of mechanical equilibrium but also the notion that general laws of universal applicability could be discovered and promulgated. Moreover, following practice in mechanics, the equations and models used by classical and neo-classical economists are time symmetric, the implicit assumption being that the processes being modelled can run in reverse. The laws of economics are presumed to apply irrespective of time or place: historical precedent (and culture) is immaterial.
Although economies are self-evidently complex dynamic systems, economic models still largely rely on simplifi cations introduced by the 19th-century French economist Leon Walras (1874). He showed mathematically that prices were determined by the level of demand and not just by the costs of production; and also that, in a free market with perfect competition, the quantities of inputs and outputs and their prices would all automatically adjust to their equilibrium values. In reality, multiple equilibriums commonly occur in complex economies, as they do in complex thermodynamic systems, and it has been shown that the Pareto effi ciency of these equilibriums is not guaranteed (Pingle and Tesfatsion, 1998) .
To date, the clearest infl uence of thermodynamics and entropy on economics has been in ecological economics which typically models economies and ecosystems as complex open systems, the former being sustained by fl ows of low entropy energy from the latter and exporting high entropy waste in return (CELP, 2005; Costanza, 1991; Martinez-Alier, 1987) . Proponents of ecological economics fi nd fault with neo-classical economics because the application of general equilibrium theory guarantees an answer to the problem of scarce resources (either one resource is substituted for another or excessive cost triggers a search for alternatives) (Faber et al., 1996; Ramos-Martin, 2003; Templet, 2004) . They also object to the treatment of time which is mechanistic and directionless. Time is entered into the equations as a measure of the interval between points and, as such, it can take either a positive or negative value and indexes scale but not order (Georgescu-Roegen, 1971) .
Some sociologists claim that entropy and complex system theory have the potential to bridge the divide between institutional and interactionalist traditions in sociology (Leydesdorff, 2002; Luhmann, 1975) . The former tradition engages in macro-sociological analysis of social systems and institutions and retains a largely positivist orientation, the latter focuses on social action and social life, rejects positivism and instead adopts an eclectic range of epistemologies and methodological perspectives (Giddens, 1981) . Leydesdorff (2002) proposes a solution linking together systems theory (adapted to allow for refl exive interactions), a reformulation of communication theory (to exploit its mathematical analytical rigour) and evolution theory (expanded to include cultural evolution) to explain the dynamics of social systems. He takes from information theory the idea of 'meaningful information' or 'negentropy' as the reduction of uncertainty, and credits self-organizing systems with the ability repeatedly to distinguish between signals and noise and to retain information by updating.
It remains to be seen whether Leydesdorff and his colleagues can populate this theory with empirical evidence and enrich sociological understanding, perhaps even prompting a paradigm shift in sociology. Of more immediate relevance is the informal application of entropy ideas to labour market policy. For example, it has been suggested that long-term benefi t recipients have high entropy and low economic energy and that 'activation' policies increase social exergy by converting high entropy inactivity into low entropy employment (Sheppard and Jenkins, 2004) . It has further been posited that an entropy sector might exist comprised of individuals disadvantaged with respect to the labour market who are serviced by an array of public, private and not-for-profi t agencies with sometimes diverse and competing objectives (Calverley, 2004) . By analogy with systems theory, this region of the labour market might not be in equilibrium or susceptible to description with predictive modelling, being inherently chaotic and unpredictable.
From the few examples cited, it is evident that entropy and systems concepts have been used by social scientists in diverse ways: as a critique of neo-classical economics; as a formal metaphor to create measures of inequality; as a poetic analogy to describe social and labour market disadvantage; and as a prospective new sociological paradigm capable of unifying micro and macro-analyses. These serve as pointers to how the entropy metaphor might be used as a heuristic device to refl ect on the evaluation of labour market interventions.
Entropy as Methodology
As noted, it is possible to take the thermodynamic concept of entropy and apply it directly to social science: economies are dependent on energy and directly bound by the laws of thermodynamics as witnessed by the degradation of energy resources through use into unrecoverable heat and waste. However, this is not the path pursued here. Rather entropy is explored as a metaphor or analogy: if labour markets were construed as open systems, how -if at all -would that change the most appropriate method for evaluating policy interventions? 2 An entropy perspective implies a distinctive ontology and epistemology. The arguments are summarized in Table 1 , which compares an entropy orientation with current government practice as detailed in the Magenta book (Cabinet Offi ce, 2004b) (a modifi ed positivist approach strongly infl uenced by neo-classical economics) and with realist and constructivist perspectives (not here discussed in detail 3 ). The contrasts presented in the table refl ect ideal-types and actual differences are likely to be more subtle and complex. 4 For the entropist, the world has real existence, is complex and infi nitely varied. It is characterized by multidimensional interdependency that is best described in terms of nested hierarchies of open systems -cells, organisms, families, communities, societies, nations, worlds; workers, non-workers, employees, employers, fi rms, agencies, governments, multinationals, supranational regulators -all connected by feedback loops. A change in one system affects the environments of systems nested within it, while being an endogenous event or process within the system in which it occurs. The effect of the change is dependent on the stability of systems, indexed by the shape of their entropy gradients. If the gradient is negative, which is a comparatively rare event, the system will be on the edge of instability and the change is likely to have dramatic consequences that may be magnifi ed if other affected systems are similarly poised on the edge of 'chaos'. Processes are irreversible and contingent on place and the cumulative outcome of past events. They are susceptible, too, to human agency and intentionality since individuals, acting on their own and as collectives, are themselves subsystems nested within the larger existence. Indeed, most if not all complex open systems are teleological in that the processes of cause and effect serve the ends of self-maintenance and development.
If entropist ontology views complexity as an inherent feature of the world, entopist epistemology aspires to recognize, and where necessary to retain, the complexity in any explanatory story. Context is made part of the explanation by mapping the system in which subsystems are nested, specifying the linkages or pathways within and between systems and determining the fl ows of infl uence along them. Individuals and agencies, nodes in the networks, are themselves products of their pasts and guided by multiple goals and intentions. They are deemed to engage in a process of recursive determination as multiple outcomes are shaped by endogenous and exogenous infl uences that are, in turn, subject to change through reciprocal infl uences.
Precisely how this would be achieved in practice is unclear but one approach might be through the application of computational economics, a specialism that attempts to model the complexity of economic systems directly (Tesfatsion, 2005: 4) . The techniques of object-orientated programming are used to construct computer algorithms of individual actors (agents) that 'behave' according to the particular information, reasoning tools, time, and physical resources available to them. The agents are imbued with the same fl exibility of action as they would have in the real world, being 'free to behave in accordance with their own beliefs, preferences, institutions, and physical circumstances without the external imposition of equilibrium conditions' (Tesfatsion, 2005: 8 -9) . By populating a computer-simulated economy with myriad agents, computational economists seek, among other things, both to see whether regularities recognizable in the real world emerge from the simulations and under what scenarios, and to gauge the impact of, for example, policy change. However, the approach has its limitations, including the need to specify the system completely in advance, the sensitivity of computational models to initial conditions, especially when feedback is strong, and the diffi culty of empirical validation. The entropy analyst typically does not focus on single outcomes from which causality is inferred, but is instead alerted to multiple consequences and to the diffusion of their effects throughout the system under study. These outcome distributions might be expressed in terms of entropy and inequality equations (Equations 1 and 2) and attributed, through decomposition, to particular subgroups or systems. Equally, it is technically possible to construct multidimensional measures of entropy that capture diversity along a number of dimensions (Frenken, 2004) .
In summary, an entropy perspective recognizes an inherently complex, interconnected reality, and seeks to incorporate this complexity into explanation. Like realism, it relies on a model of inductive causality but precedes it by the use of metaphor. The social world is taken to be analogous to a complex system, and the linkages that defi ne it are investigated as potential channels of activity and causality. Replacing the simplifi ed positivistic causal account, exemplifi ed in a regression model with a single outcome variable defi ned as the sum of the linear relationships with a limited set of explanatory and control variables, entropy poses multiple probabilistic outcomes that would be contingent on history, current circumstances and the reciprocally constrained agency of individuals and collective institutions. 5 Comprehensive explanation would be the goal but partial explanations would be inevitable, albeit unifi ed by reference to a systems framework.
A Case Study: Employment Zones
In the absence of resources to implement an entropic evaluation of a labour market intervention, a thought experiment will have to suffi ce. What difference would it have made had the recent evaluation (Hales et al., 2003) of the 15 Employment Zones created in 2000 been conducted on entropy principles? Clearly, there can be no defi nitive answer to this question and the following discussion merely begins to apply entropy ideas to the task of evaluating a specifi c intervention. Moreover, the reader is not expected to take the following conclusions on trust -thought experiments can sometimes be criticized as being no more than disguised argumentation or concealed persuasion, especially when they involve many assumptions. Rather readers are invited to consider the same question and, in so doing, to take a view as to whether the entropy metaphor has merit when devising evaluations of complex labour market interventions.
It may be recalled that Employment Zones were a new approach to tackling long-term unemployment in areas with especially high rates of unemployment (Hales et al., 2003) . The strategy was to pool existing funding for training, employment support, social security and assistance benefi ts (Jobseeker's Allowance), making the total available, through for-profi t local delivery agents, to assist people fi nd jobs. Funding for delivery agents was linked to the number of people for whom they found work, and it was anticipated that the long-term unemployed participants would themselves help shape the way that the pooled resources were deployed. The matched area design employed in the offi cial Department for Work and Pensions (DWP) evaluation is summarized in Table 2 . 
Components
Impact evaluation 1. Two-wave survey of a cohort of the population eligible for referral to Employment Zones and a similar survey of New Deal 25+ recipients in a set of similar Âcomparison areasÊ to assess employment outcomes (additionality) (Hales et al., 2003) . 2. A study of administrative data in Employment Zones and comparison areas aggregated at local authority level to assess change in unemployment rates (Hasluck et al., 2003) . 3. A study of administrative data in Employment Zones and comparison areas with analysis undertaken at an individual level to assess employment and displacement effects. This study indicated that there was additional employment in Employment Zones up to mid-2001. It also showed no evidence of adverse effects on employment of other groups (Hasluck et al., 2003) .
Process evaluation 1. A study of local labour markets was conducted to compile material about the context of the Employment Zones (Hasluck et al., 2003) . 2. A qualitative study of local delivery agents showed that the Employment Zones had responded to the incentives in the contracting arrangements (Hirst, et al., 2002) . 3. A second qualitative study compared the working methods of Employment Zone and New Deal 25+ Personal Advisers (Joyce and Pettigrew, 2002) .
The alternative evaluation design based on entropy ideas is informed by a template evolved in association with researchers in the UK Department of Work and Pensions (Table 3) . As with Table 1 , the template is suggestive rather than defi nitive and contrasts the entropy approach with current UK government practice and with realist and constructivist ideal-type perspectives. Table 4 compares the original Employment Zone evaluation with a design based on entropy principles. 
The Objectives of the Evaluation
The original DWP objective of assessing whether employment services were delivered more effectively by outcome-related funding or by per capita schemes was in the event broadened, and would be expanded further in an entropy evaluation to make explicit the aim of understanding exactly how the policy operated and how this was infl uenced by timing and local circumstance. Rather than a focus on quantitative measures of impact, 6 entropists and, indeed, realists would argue that the process by which a policy works is integral to understanding whether it works (Pawson and Tilley, 1997) . This would typically mean specifying a theory of change, the process by which the policy is thought likely to work, to facilitate the creation of an 'audit' trail of investigative evidence to demonstrate whether or not this was the case. In doing this, the entropist would be uniquely infl uenced by network mapping of the system within which the policy is intended to work. This would additionally suggest the structure of causation predicated on the fl ows of information, support, coercion and other resources or 'energy' through the network.
Units of Analysis
In the DWP evaluation, local studies were undertaken primarily to investigate the context in which the policy operated, not to consider the effect of the policy on local labour markets; the aggregate labour market analyses sought to identify displacement and substitution in order better to estimate additivity. Like realists, an entropist would insist that behaviour cannot be divorced from context but would add that individual behaviour refl ects a web of infl uences (including other policies) and itself has consequences for other people and recursively for the systems in which they are embedded. As a consequence, an entropy evaluation might accord equal weight to establishing the effects of the policy on labour markets and individuals, recognizing both as analytic units (and levels of analysis) that would, in turn, infl uence each other. The entropist would also consider a much longer list of potential analytic units, carefully weighing the consequences of ignoring some of them for reasons of practicality. It is unlikely that the household unit would have been ignored, given its importance both in shaping employment decisions and in determining individual well-being. Similarly, an entropy evaluation would surely have included delivery agents, asking to what extent and in what ways the policy worked for them. This would have been particularly important given an evaluation objective to discriminate between outcome-related and per capita funding.
Policy Objectives and Outcome Estimators
The DWP evaluation focused on the claimant and took job entry rates as the principal measure of policy outcome. An entropist would question the utility of single impact measures because they are context specifi c and lack external validity (the ability to generalize to other settings). Entropists would insist on expanding the scope of the objectives considered, adding both intermediate outcomes and the indirect consequences (intended and unintended) of policy, thus providing points of observation and hence explanatory content to the structure of causality defi ned by the network mapping. In effect, they would seek to map sequences of cause and effect linking the policy intervention to observed effects through the interaction of the various policy actors.
7 For households these various objectives might have been defi ned to comprise income, fi nancial hardship and, perhaps, employment, time use and childcare. Outcome measures for delivery agents could have consisted of profi tability (unless ruled out on grounds of commercial confi dentiality), staffi ng ratios, client contact hours and internal displacement and substitution effects among others. Finally, labour market outcome measures might have included wage rates, turnover rates, net migration rates, policy awareness, etc.
Typically, entropy evaluators would also be interested in the distribution of outcomes, rather than the mean net effect, and consider the contribution of the intervention to meeting the supra-departmental goals of government policy. Moreover, while the outcome estimates used in the DWP evaluation were shortterm, almost point-in-time, measures, entropy evaluation would have been likely to prioritize dynamic ones (such as job security, employment and wage progression and employability or employment potential) and, perhaps, broader indicators of local well-being including indices of relationship formation and breakdown, crime, retail sales, etc.
Several of the outcome measures lend themselves to an entropy formulation of the kind presented in Equations 1 and 2, most self-evidently wage rates (for individuals) and incomes and living standards (for households) but also employment, job security and time use. This would shift the traditional evaluative focus on point-estimates of impacts -for example, the mean wage of the programme group compared to that of the control -to distributions, while the ability to decompose changes in an entropy score would highlight the effects on subgroups and their contribution to the overall impact of the policy, be it positive or negative. With poetic licence, such as that advocated by Sheppard and Jenkins (2004) , decomposition could map the fl ow of social benefi ts, exergy, generated by expenditure on the programme. From a more mundane perspective, it might generate prima facie evidence of, for example, employment displacement and substitution effects.
Design and Methodology
While an entropy design would share certain common elements with the DWP evaluation, calling for similar skills and resources, they would be differently assembled to achieve a different effect. The labour market studies would most likely be promoted to the core of an entropy evaluation to provide a network analysis of each labour market. 8 The research assignment, informed by the assembly and analysis of secondary data and task specifi c interviews, would be to map and to identify the content (information, money, coercion, power, rivalry, etc.) and intensity of the relationships or links between the various policy actors. Part empirical, the mapping might be informed by theory of change ideas to specify the pathways through which the intervention was thought likely to effect change and, hence, to identify 'sites' (people, institutions or places) where (and when) research would be undertaken. Examples of signifi cant multiple links or chains might include: claimant to Jobcentre to delivery agent to employer; claimant to family member to friend to employer; employer to employer to Jobcentre to delivery agent; delivery agent to Jobcentre to potential competitor, etc.
The network maps, works in progress that would be subject to constant updating and refi nement, would serve multiple purposes. Allied to theories of change, they would delineate potential pathways of causality. By focusing on content and measuring the direction, size and timing of fl ows, it would be possible to fi ne-tune understanding of the processes through which policy is effective (or not) and to construct entropy-based measures of outcomes, such as enhanced social capital and policy awareness and reduced powerlessness and exclusion. The maps might function as sampling frames for surveys and case studies that among other things would facilitate node-centred analysis to provide measures of the (changing) connectivity of individuals and institutions within relevant subsystems. Interviews and case studies would be network-focused, seeking to understand each actor's aspirations, intentions and labour market behaviour as the product of their interaction, normative, ideological and social, with other network members. The maps would also defi ne the network for any computational model that might be used, resources permitting, to simulate the impact of Employment Zones. A computation model would generally be preferred to general equilibrium ones, not least because assumptions about agent behaviour need to be made explicit and altered in the light of empirical observation.
Unable to implement a random assignment experiment, the DWP evaluation employed comparison areas to create a counterfactual. Exogeneity, the impact of external unmeasured factors on the outcome of a policy intervention, plays out differently in entropy and traditional evaluations. It is assumed away in random assignment experiments (since programme and control groups are presumed to be equally affected, though this presumption is rarely testable) but can, as in the Employment Zone evaluation, undermine the integrity of quasi-experimental designs since no two areas are identical and hence equivalent. In marked contrast, exogeneity is the lifeblood of entropy evaluations since, returning to the language of thermodynamics, it concerns the exchange of high for low quality energy that allows some systems to gain order at the expense of increased entropy elsewhere. Exogeneity provides the causal trail that explains the outcome of a policy and the consequences for those subjected to it. Empirically, these fl ows would be assembled from the accounts provided by respondents sampled at key points in the policy networks and from case studies of processes selected because of their defi nitive importance.
The emphasis on intermediate outcomes and process would not necessarily preclude quantifi cation or formal experimentation (although matched area designs might be considered inappropriate since no two localities are equivalent). One could imagine a sequence of laboratory experiments, small-scale random assignment implementations and, possibly, a full-scale prototype implementation. The laboratory experiments would be designed empirically to determine the likely behavioural effects and to fi ne-tune policy parameters. Voyer et al. (2002) provide a worked example in which survey fi ndings are linked with laboratory estimates of the amount of fi nancial assistance required to induce individuals to take up training to provide estimates of programme impact. The experimental implementations might test promising interventions on different subgroups or perhaps with different delivery agents to explore the range of potential additionality and the mediating effects of particular settings, perhaps using metaanalysis and/or multilevel modelling (Greenberg et al., 2005) .
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A full-scale prototype implementation would only be conducted if a comprehensive, zone-based implementation strategy was to be preferred or insisted upon by policy-makers. Either way, the prototype would be informed by intensive prior knowledge of local labour markets. In a full-scale pilot prototype implementation, additionality would be assessed by reference to multiple sources of evidence. One source would be predictions from the computational model informed by othe results of prior experimentation as updated by the reports of actual behaviour. Others would include prior behaviour as revealed by administrative and survey data, and triangulated prospective and retrospective accounts of behaviour and its rationale: an individual X, their partner, the Jobcentre personal adviser, delivery agent and employer might all agree (or not) that X did Y because of Z. Cost-benefi t analysis would be expanded in terms of the range of costs and benefi ts considered, and undertaken from the perspectives of a range of policy actors rather than assessing the net value of an initiative to the Exchequer and Society. (DWP, 2004) 
Perspectives and Triangulation
The Employment Zone evaluation was typical of offi cial evaluations in prioritizing government's concerns 10 while giving some voice to customers and users in surveys and qualitative research, and to staff and agencies in process evaluation and case studies. Divergence of perspective is central to understanding entropy. In open systems, if not in closed ones, diversity rather than uniformity is the natural state, with the result that a policy may work in some places and not in others, and be perceived to work by, and for, some groups but not for all. Different interests and aspirations are not necessarily reconciled in equilibrium but can instil instability and inherently unpredictable change. Revealed differences in understanding and perspective might well be real rather than due to measurement error, representing competing realities as perceived from different points in a complex system. Hence, triangulation might not yield a single, immutable truth but, at best (or at its simplest), a more nuanced understanding of the contexts in which relations hold and those where they do not. One would also expect an entropy design to generate estimates of outcomes for different levels in the system hierarchy and for selected subgroups. Such analyses might provide input to a broad social cost benefi t analysis although the possibility of competing realities might counsel against a simple additive model of benefi ts juxtaposed against costs. Beyond the technical challenge of interpreting such diversity, entropists are likely to face the political one of offering complex answers to policy questions that appear at fi rst sight to predicate straightforward answers.
Data Requirements
The data requirements for a comprehensive entropy evaluation would be large even compared to those employed in the original Employment Zones evaluation. Perfection would demand a complete system specifi cation and measures of all intermediate outcomes and their consequences across all policy domains over a substantial period. Given the impracticality of assembling this data, the art of implementing entropy is likely to entail a search for parsimony in design while seeking to maximize analytic content. To the extent possible, heavy reliance would have been placed on administrative records. Judicious delimitation of relevant systems would also be required, treating subsystems that were theoretically less important as black boxes, using aggregate rather than micro data to describe system parameters, applying low sampling fractions and small sample statistics, and relying on qualitative estimates of parameters and dependence on theoretical rather than empirical modelling. Confronting this data conundrum, Kay et al. (1999: 728) suggest that entropy offers 'a phenomenological narrative or interpretation of how the future might unfold' rather than the prospect of defi nitive explanation.
Conclusion
This article is not concerned with the literal truth of entropy; rather entropy is taken as an analogy and the question asked 'how would the evaluation of labour market interventions need to alter if the labour market worked in some respects like a complex open system?'. Applying entropy ideas to re-engineer the recent evaluation of Employment Zones suggests the need for a radically different model although other analysts, applying similar principles, would no doubt have produced different evaluation designs. Nevertheless, it seems clear that an entropy approach is very likely to generate designs very dissimilar to the Magenta Book framework in terms of the conceptualization of objectives, unit of analysis, method and analytic strategy. An entropy design is also likely to differ from one based on realistic or constructivist principles (see Tables 1, 3 and 4) .
The entropy perspective highlights the complexity and nested nature of social institutions and the importance of the recursive relationships between them. It acknowledges the diverse goals of individuals and institutions, the role of intentionality and the salience of structural constraints that make policy outcomes contingent on history, location and circumstance. Through its focus on mapping the institutional connections that structure the pathways of causality, evidenced by fl ows of resources and activity theorized to effect distributions of intermediate and fi nal outcomes and likened to the transformation of entropy into exergy, it achieves a unique synthesis between evaluation, explanation and the measurement of outcomes.
Because entropy designs are likely to be highly contingent on the policy intervention, the target group and setting, it is doubtful whether any hierarchy of preferred designs will ever emerge analogous to that advocated in the Magenta Book for experimentation (random assignment) followed by quasi experimentation (Cabinet Offi ce, 2004b) . Nevertheless, an entropy perspective suggests abandonment of point-estimate outcome measures, area-based controls and parallel impact and process evaluations. These might be replaced by system mapping and analysis, network sampling of informants and case studies, smallscale experimentation, ethnography and institutional studies, life history accounts, computational economic modelling, dynamic and distributional analysis, and more. Entropy shifts attention from individualistic studies of labour market behaviour to investigations of the working of institutions and the recursive interactions between individuals and institutions, between the micro and the macro. This specifi cation is profoundly different from traditional models of evaluation or those derived from realist or constructivist principles and, with its focus on the transformation of activity and the consequent distributional pattern of intermediate and fi nal outcomes, goes beyond approaches based on systems theory (Barnes et al., 2003) . Moreover, it is more than a product of a thought experiment conducted without regard to funding, albeit the speculative entropy-based design for the evaluation of Employment Zones paid little attention to real resource constraints. Though not dependent on the literal truth of entropy, the approach is consistent, in ways that classical methods are not, with evidence that systems are rarely in sustained equilibrium, that time is directional and that history matters, that understanding complexity is important, that policies have many (often unanticipated) consequences, and that humans rarely respond to external forces and signals in an automatic, non-refl ective fashion.
The discussion can be encapsulated in the question: do the ideas and conceptual tools drawn from entropy and systems theory seem likely to provide a more persuasive account of labour market behaviour than the assumptions of traditional evaluation and neo-classical economic theory? The reply must, in the fi rst instance, resolve to a matter of judgement. If the answer is in the affi rmative, there is work to be done. The evaluation framework (Tables 1 and 3 ) is a fi rst approximation and requires refi nement. The conceptual and design problems alluded to have to be grappled with, as do the practical constraints including institutional inertia, risk aversion and disciplinary bias.
The multiple interpretations of the concept of entropy are likely to fuel confusion and scepticism. There is scope for productive debate about whether 'social' entropy is best treated as a formal metaphor, sharing the same underlying structure, logic and/or mathematics as its thermodynamic counterpart; as an analogy, that is, being similar only in certain respects; or with poetic licence. It may be that this question can only be determined with respect to the substantive topics or that the multiplicity of interpretations is judged to be advantageous.
Even more important is the challenge to scale entropy evaluation to resource constraints. This requires the development of procedures and criteria for selecting what elements are included or excluded, for delineating systems, for sampling networks, and for measuring fl ows and social interaction. The goal would be practical entropy designs that retain suffi cient holistic understanding still to offer a distinctive approach. A generic challenge would be to create design models able to capture the dynamics of path-dependency that shape perceptions, options and opportunities at different levels within the system, and to delineate the processes of recursive determination that link them (Barnes et al., 2003) . As already suggested, this is likely to entail integrating techniques associated with qualitative methodology (case study, ethnography and life-history approaches) with numerical methods such as computational economics (Kushner, 2000) . Nevertheless, the challenge of managing and fully exploiting the potential of mixed methods is considerable.
Since entropy evaluation does not yet exist, there is no resource infrastructure to support it. However, a number of current developments are potentially supportive. On the policy front, these include: the increasing number of crossdepartment targets that require inter-agency working and multi-programme evaluations; pressure for further revision to government cost benefi t frameworks to take account of a broader range of social costs and benefi ts; and increased emphasis on cost-effectiveness with broader concepts of value for money. Potentially positive technical developments include linkage of large, administrative datasets to facilitate longitudinal and small group analyses; the rapid advance of computational economics and object orientated programming; and the continued growth in computing power.
Beyond discussion and peer review provoked by this article, the next step requires practical demonstration to encourage the evaluation community to engage with entropy ideas or to reinterpret them as tools for practical evaluation. One could envisage interest being stimulated by a suitably resourced competition for the best entropy-based designs for a range of different policy driven questions. If that suggested the viability of the entropy approach and generated suffi cient support, a demonstration project might follow and be subjected, like the current Employment Retention and Advancement Demonstration, to an evaluation of an evaluation (Walker et al., 2006) . grappling with the self-same issues of complexity and open systems to which entropic evaluation is a response. For a more detailed discussion, see Walker (2005) . 5. The closest statistical analogy familiar to social scientists is perhaps a hierarchical structural equation model. 6. The assessment of cost effectiveness is a newer concern complicated by the fact that cost effectiveness is a theoretical construct: it is a measure of the extent to which the policy objective is achieved at minimum cost when the minimum cost is unknown (and essentially unknowable). 7. This is something realists might do were it not for their narrower focus on the direct effects of the policy under evaluation. 8. There is a possible theoretical connection here to the burgeoning literature on policy networks (e.g. Klijn, 1997 ). 9. Using individual level data, multi-level modelling permits different regression models to be specifi ed for subgroups of the sample within a shared modelling framework. Metaanalysis of evaluation treats interventions as the unit of analysis. Both approaches can be used to explore factors, including context, design, implementation and caseload that contribute to programme effectiveness (Bloom et al., 2003; Greenberg et al., 2005) . 10. This bias has led some constructivists to refuse commissions for government evaluations while others, alongside many realists, document a range of different perspectives on programmes under evaluation (Kushner, 2005; Pawson, 2002b) .
